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Max 



2 x t r - radius xx-r 



3i + arcsin I — 

I radius 




(1-5) 



t r = transx(radius + £ ffl^CO^-Tl^ £ T" ©&|5gg<£>S*{|g) 
radius = /ir/?flrf/i«xSi^^^ 

f^tBLT (R, 0) * (1-6) (1-4) ^ 
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radius = fixRadius x iH^Hiti 
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X = XO + cx 

v vn (1-10) 

i:iot, ±IS®ft'fS-^Oii:xMfI^^i3tt^±IBffi*:<7)fig^ (cx, cy 

) Tjb&m&mxfr&LT vuxm^ (x, y) t 

fcfiU (1-5), (1-6) ^^)Maxlt ±|£7 1/-Aa'7 7 7CE 
1" -2) T . K V X m I Z & v » X , 
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fil i:iA*-S i <b *l& J: o ±|E7 - A a y -7 r HIS'IS $ 

^7t±f£®ft'ff#^f%^ fflLTKl/^* S7KI/7 te-3-&jdtIfi * n 
> t: - * KUfi 1 £-£<5> 7 Kl/7 jf -^-^fiSt yn^*7A 0 
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±T*ORO jg&ffi S K 31 L & <> , $ <b K ^ f *fc»f j£ K*t Si" & ® ft £ ±f BR <0 

®ft^±fete^<7)fi® * ^i / z±$mmzra^xm>xwcmmz3\^mi^^nxm 

radius, ±ISfflf£<W!**£ trans & 

ffiSIt:fclt-&i^ffiL7 KVXff (R, 0) £ (2-5) sSfcStfcf (2- 
3) 



e = e 



(2-3) 



Max 



(0 «; r < t r - radius) 

r - radius x x + arcsin — (t r - radius =s r < f r ) (2-5) 

^ \ radius ) J 

l r - radius x [ x - arcsin f — — — | ] {t r <»r) 

radius )) 



t r = trans x (rarfius + * ifo <p £ 0) Jg^ £ ^ © jig&K © R ^:fjS ) 
rarf/ws - fixRadius*MW>M£ 



R*HlL7Kl/^fif (R, ©) £ (2-6) ^SrJtfci" (2-4) 
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[&9] 



(2-4) 



[110] 



/' 2 (r) = <t r - radius x arcsin 



Max 



r 



radius 
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t r = x (radii/5 + tpfofr <o m&(D&m& 2; T* £>gggftog*fg) 
radius = fixRadius x\M\1$!.Mc* 

±!fiM^fm^t£l^{±}LT KlxXjf^- (R, ©) £ (2-7) 
[mil] 

^0 = /? cose 

YO = « sin © (2-7) 

lUot, fix^I^JC^mLT, |%<^ffi L7 KU^lf-^ (X0, Y0) 

£<b&C (2-8) ^ 
[Si 2] 

r = yo+cy (2_8) 
taot, ±te®ft'ff-t^ii:^cM^m^^tt^±fB'aS:<7)'fia^ (cx, cy 

) ^^t^i^tBLTKl/^jff (X, Y) ^Mt^-t 

fcrtfU (2-5), (2 -6) ^Ma x (2, ±f£7 l^- 7 r tcfS 
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«Wf$*LfeBft*, ^SEBfftOJK-t--5*lo<R2B¥®^*tLTii[5!i-* 

^Roie&s^K&Lfc&fc, $^tw^»«fe»f^tcwjs:.i-*B««r±faRoitb 

^ORSffitCT&oT^ijitri^^ift^-ar&itHJ: «K ft 1 <£M£>B¥B±<Z>B 

±IE 7 1/-AA777C f5'|f £ ft B ft ft \z UB-f 2> Bit Offif^fcfi £ A 
Br£fcU fife»f£*wt:Bffc£, ^ISEBIfeoJK1-*#l^>jE2S¥B^*tLTE5!-r 

±-COROig[SS $ Kit Lfc&fc, $ t> U^SftSf jatcJtJS-r *B«Sr±IBRO 
^ORItttw?&or%§3itf J: ? \tZ%s>W)^-&2> ZL bl<z£ «K ft 1 <^tS^I±0 
Bft^ilB'ffiitOfia £ if^tw±fBRSIHH?&o T0^lt^H? I § tixm 

^#ftt^7KV^fifMm 

[HNfcgl 03 7 1/-A/<7 7 7^t>IM^*tiSt7KI/^t4 
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Z> m 2 totimw-M K o v > r 5el£ L tz&nn-k # $ * Wt" £ R (0 RWfP * 
MlKtfH =t -9 Ktb < 19 Ji&t\ ±SEifeBf £K#(£i-*Hteri f ±ga»S 2 ^^W® 

ti&7jORSIlU;?&o-c^&trJ: 0, il«,¥I±w 

* -4 x. £ WmmgtW \z is v> r , 
mfiW—Mfr h n miff «5 S^iUff^f^ £ 9 k, ±My V- As* yy t K 

3r»)»*III8c, _t|B®ft<7)»i* trans, 1 ©Offi «9 «t ^±§£110(7)15 

1, Yl)H3-3)^ 
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Itl3] 

X1 - fM (3-3) 

yi = >>i w ^ 

t (XI, Yl) t (3-4) 
[ifcl 4] 



jo = / 2 (*i) 

i:J:oT4iU 

£ McEx^tt^jS ^ttHHg$tL^o01*WLT Kl^fl^ (X0, Y0 
) 4- (3-9) ^ 

mi 5] 



A'O = A'lcosip — Klsin qp 
YO = A"lsin (p+yicosqp 

£ <btc (3-10) 55, 

mi 6j 



* = XO + cx 

Y=Y0 + cy (3 " t0 > 

mi&m^wM&&w^z&tf&m£temtf (cx, cy ) 

^WtBLTK^ff (X, Y) ZZb 

tztzL, o. o^t<o. 5 <om^, 

(3-3) . (3-4) ^tiffti (3-5) . (3-6) 5Wf£U 
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Ml 7] 



l) o.Osr<o.5 



tcfz U 



Max 
x'-2W - 



Max 



x\-x' 
cos 9 



/ 2 (*l)-. 



Max 



x'+ 



x\ 



xl-x' 
cos 6 



(x1 <x'-Wcos6) 

{x'-WcosQsxl<x') (3-5) 
(x'*xl) 

(jcl<x'-Wcose) 

(x '- W cos 6 <; xl < x ') (3-6) 
(x'sxl) 



W - 

IDivide 

x'-Wx(*r?)fi*tal»-i) 



0. 5^T<1. O^if^, 

(3-3) , (3-4) -€-*v€**i (3-7) , (3-8) S^Mt^c 

[mi 8] 



2) 0.5 £ r <i.o 



Max 

JCl-JC' 



cos 6 



(xl < JC') 

(jt'sxl<x'-Wcose) 
(x'-Wcos9sxl) 
(xl<;t') 

(x'rSJtl) 



IDivide 

7 = trans xlDivide<D'l^ffi 



(3-7) 



(3-8) 
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ifc, (3-5), (3-6), (3-7), (3 — 8) ^^OMa x(i, ± 

[ft^i 53 -7 i/-a/<7 -7 Tfrbmi&m^zm&mirT Ku^tt^ 

$1" & IS £ 3 > tf j. - * £ Htf $*47K1/^ ft 7° o ^ 7 A H v> T , 
eSrn^tfa-^ KgSff 7 Kl/7, If fM7n ^ 9 A 0 

[00013 
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10 0 0 2] 
[«0»t3 

, HJfe$*LTv>* (00 x. ti\ #ft£Ml#BS 0 ) 0 
[0 0 0 3] 
1 3 

#HS¥ 1 0 - 1 4 5 6 7 2 -^5r$R 
[0 0 0 43 
[^Wfi?i& Lid 1 1-^IM3 

[0 0 0 53 

[0 0 0 63 

[i£s * «?&-r & <D^m 
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£MS'J K M x. * & J: -9 * £> *i & «£ d K , ±SB 7k-A^7 7 7t: §211 

fit *.*c: 

[0 0 0 7] 

g K is V » T , ±|E 7V-Aa'.;7 7 tC|E1t $ *l £ IB ft If # K *t/£-T * MHtOftit 

<7)m.m i Fw±r*<DFi(Dmm tzm±, mmm& Ktm-t %> m& * -tie 
lift ^ s ±f Ett* ofifi * 4> >l> u ±iana u ?& o t i&fcBcaH* k 5 1 § § 0 a* s n r ^ 

[0 0 0 8] 

Hit rt ? Jif Eft* CO fig £ f 'fc H ±IBR?IR K j& o T JH^fcjfcltJR K 5 1 # f « ?!> ? £ tL T ^ 
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T^mm^mm urn*.** «t ? sfe^a*^ ^ ft& «t ±12-7 u-A^y? 

[0 0 0 9] 

T^fB1t3ft7t®ft#^C^1-^®ft^^Ofig^^^^ L, flfe»f£ftrt: 

0 ±H\ ±SE«Br£ H«J& S ±8E» 2 ora¥TS±-e^R<7)e@^ $ K 

x&mmt& - K «t V) , hi <7)iCT¥B±<7)®ft^±IseS;^fiffi^t"^4c± 
IER3fiU?&o TI&fcJ&#M£fc3l §flj7&^ftr^^<7)^ffliJHMx*<2) «t -9 
8|cS»***We>ft* «fc -9 ±§27 l/-A^7 7 ^IS't«$ft7t:±IH®ftff-^0|i 

Z> o 

[0 0 103 

ftir^iu *wf$ftfcBifft*, mmmi&om-r&m 

& MlKfcH J: -9 < 0 ±&t\ ±ffi&ltf/^#j£1-*Htea^bIB# 2 <7>M¥ 
®±"COROit#ft$K5iL£:&*>. $f>JC^»g[»fjS^i&i-&Ii«*±SBR 
Oflfc^oRgBlJwf&of^Sjitp idK^t&S-tfr&.l.hHJ; l), fi <£>4E&¥®± 
O ® ft # ? ±f 2ft it cofiS * f >[> H ±f 2R?IR f a v o T JUI^StlW H 5 1 § m & £ ft T 
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[00113 

S K £ v > r , ±f E 7P-aa'777 Kf E« $ H ftlf K *fr * ® ft <r> & jfc 
R3HbW& J: ^ tc^ < *) ±»}\ Jil£5«^tc^^^>liIft>6 ? ±fB^ 2 

[0 0 12] 

£±fER<^fc^R30Uc?froT#§&trJ: 9 ^#lfrS-£&.l<htc<fc *K H 1 
B¥®±o®ft75 ? _hfEffi^<7)fi« £ +^^±san3tttc?&o TMH^:iSc*M^^5 1 § pj 

[0 0 133 
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•7 i/-A^'7 -7 Tfrhmmn^im&iti-tr k wx-ft-s- m * =i > t? 

[0 0 143 

l9VT7l^-A^'7 7t frbm&m^ZWifr thirst l,Z± V) , ±|S-7 P-A/s- 
±fB-7P-A/^y7r^Sfi'|t^^L7t®ftO^<7)iia^^^tL^, _tffi!j 

[0 0 1 5] 

iiEOBWSraiflt-f **l|Ji:ft4 T K V-Xfe-^JKSiHi, 7 1/- 

, -hf£fflf&£n (n(igM) fflK5MWi-&i£««:#r •) ig IWt LT. _tf£ 

iift*±f2iiifto— wfrb n miff 19 m.A,tm^nh^h x n c ±127 i^-a 
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Zffiz.2>zt*mfflt£1r2>o 
[0 0 163 

, ±!E!Ht£n (nliSM) 1® tC^#Ji"^ii:^^*)f ^ M L<D%tWt LT, ±fS 
® ft £ ±12]® ft <7> — ^ frh nMtftt) A A, fim fctm btiZ>±7^. ±f E "7 1^ - A 

^ y y r ^$m^fitz±.mmmn^rmx^Lr Yv^^^^wL-t^r yu^ 
m j&ifi *■ ft x. c t z mm. t -r & 0 

[0 0 17] 

^ - ? C £ £ T K lx^ jf ^n^7Ai:U^t, ±f E 7I/-AA7 7 
r UfSlt^ti^fflft^ffiitOfitt^^a^tL^, ±fE®ft£n (n(ig^m) 10 
tc^Wi-^iS^^iff f)lL«t LT> ±lEfflft£±fEl®ftO-^<b n[I]#T 
t9 S:A, h ft h J: 7 iz x ±f £ 7I/-AA777C f Sit $ ft £ ±|E® ftlf 

[0 0 183 
[0 0 193 

m 1 ^fflv^-c. *%w<DmMv%mt LXTr^mitmrnmrnm^mmK-D^ 
pjf^coiifM»^m^i#^tL-?> <t 9 cth7j-r^^e-e^^> 0 ®ft#^*^e 1 



2004-3007603 



#11 2003-102350 



^-v: 18/ 



[0 0 2 0] 

EI 1 C^-t «t d CltlSifil Hi, 7 1/-Aa*7 7t 2 <h > 'J — FT K 
[0 0 2 1 3 

MMt^^'^r^^'J^^c 7U — AA*y77 2 (i , ^^'JfiCCC 
T, ifc7 U-Aft<Dmi%T-9£fem't-2> Z\ttfX^Z> 0 7U-AA-7772C 
A^^tL^fy^JUfrt fI-5§- i± x 2 #ct££ Ht*«5 7l/-A ± <7){£« & ^ v 
-^/yti^nOTKW (X, Y) 7& s -*?-x.£>:H, 7l/-AA-;77 2i:ft 

l/-AA' 7 77 2<7)^^'Jiirt^7KP7 (X, Y) iZW&r'-* tLX&m 

[0 0 2 2] 

7^f h7KU7> (X, Y) <h, 7 (X, Y) l±, |bJ D & <DX$>2> 

o o£»k 7^ MKU7> (X, Y) (i, T*y^;nfT*^M-^*"7 P-A/^ "7 
r 2 K#§&tHSW>T Kl/^-C* *) , "7 77 2 KG & j&i iifc&iz 

v>Tfi, 7K1/7 (X, Y) tLX^&o &T<om,Wfc&\,*X&* yU-A^y 
772 KBEK? U-AJ^ffiOH«T'-^**t&iW$tL-Cv^ i><Db L, fflftr-'- * 
Steffi $*iTv>&T Fl^ti, 7KP7 (X, Y) fc-*-& 0 
[0 0 2 33 

7 1/ - A 7 7 7 2 $ ti^. ®t f - ^ li, ^-r^^^SrH 

fir 1r 2> <D \z^n t * & ^*£<7) ® ft T- 9 «r W W "T & * n y -fvmfrta £ tiX^Z 

[0 0 2 43 

•;- FT Fl^=J> Fn-^Cio'v^t, 7 1/-AA777 2 mftj(l«l$*L7t 
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[0 0 2 53 

r-*-? zmfrib-fmoi'-'ry -> -v^&u - kt ki^x ( x , y ) *%m$hzk<r> 

^tL^fflft^'-^coT Kl/^ (X, Y) tc3gjfti"4o U-K7K^y 
^^l^-^3{i. 7l/-AA'7 7T2^$tltV^Iff'-^5:, y--ir> 
ytJV^'J-K7Kl/X (x, y) t>3Ejft$ tL^, 7K1/^ (X, Y) T?Jf5£ 

[0 0 2 6] 

fc, Bt7l'-A7li, 7W-A^7 7r2^ib#^M ^4i^±7C^ffi 
6£, 'J - K7 Fl^Xyx^I/-^ 3 Ciot^^WT KU7> (X, Y) "C 
[0 0 2 7J 

IHt? A 6 , IiftT^-A 7ri*\ Jrti^tiA x 6<7)7 h >; ?*<7>H|fe7*- 
*ri»&«MtS*l-CV>* H«7V-A7»i, (1, 1) j£55\ (1,2 

) f&ft • • • tV^<t7t:Ji^> TMPT^fcfrftK 1; - KT KVX (x, y) 

X (x, y) O^KjCfctT, ^at3»*Ofi»!ltC(Si:'r**-6/'f9^-^«:fflv> 
, 7I/-AA777 2 M&WSftfcBte?!'-* 6 Kl^x (X, Y) 

[0 0 2 83 
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7Kl/^vx^U-^3CJ:oT, 'J-K7KU^ (1, 1) ri s *i£ $ *i £ % 
7 P-A^y 7 r 2 tC^^^tLTV^ljft^ K!/7 (2, 2 ) tCt&lfl 

ztir^2>mi%r-?&m&-&2n, 'J-ktki/x (i, 2) ^Ji^^n^i: 

, m%-?v-u(n> (1, 3) ^^^tLTv^lfft-r-^^^ai^tL^o 
[0 0 2 93 

-WliCU, 7 lx-Ays-y -7 r 2 H^$tlTV^®ff7 Ix-A 6 fi, # 
^WM^tL7^1lff7 1^-A 7 t LXltit}ZtlZ>Z\t^%:Z> 0 
[0 0 3 0] 

±«L/:i^:> 7 U- A^y 7 r 2 t^m^fitzM 

my*-?*')- KT Kl/^vx^l/-^ 3 J: o T^te£ *l£ T Kl^X (X, Y 

[0 0 3 13 
[0 0 3 23 

Tl^o 7P-AA*7 77 4li, 7l'-A/^77 2t|B|i:J:^:B«'f-3'S: 

t, 71/-AA7 7 7 2^^om7J®ft<h^$ti^>^<hH^^o 
[0 0 3 33 

, #^3?:£ML£7 U-A^y 7 7 2 ^om7J®ft«i®±^m;i£ £ , 
[0 0 3 43 
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[0 0 3 5 J 

mimmij^wi^mnrnzzmmm^te. i. *<n«&*, 2. m^#> 

[0 0 3 6] 

1 . #> < *L$&:£ 

[0 0 3 7] 

*<*LS»***H^f$tL^H«OHI$&^ (flfcBf&) TO.iL/:i^@4 (a) 
o«fc ^ ic^-f^, ^<o«ift&frKIIR±EI4 (b) # < 

, [114 (b) C^ti^C, Mlft^MERCio^Tradius (f ixRadiusXMft 

*6< £>ftTv>< J: 9 *Sft*t** 0 3l#±*f *b*u6< ^tLfjlift^OverSideT^ 
0, tb < ^tL-Cv^v^Mft^Underside-C^^o 
[0 0 3 83 

xRadiush, f ixCenterX t , f ixCenter Y <!: . trans t ffh&o f ixCenterX&C/f 
ixCenterY(i, m&CDmWMZfem-f 2> * - * 0 . 

fb*iTv>< ^.htc^^o fixRadiusii, tb < ft^m^iS^X, ±mLfzN<D¥'& 
<vm / &*'{k7Z.~$-Z>^7 *-9XhZ>o RO^gOf^i, oji), fixRadius = 

[0 0 3 9] 
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trans it . 0$e £ & Sift <D^Wi^ £ ^ x. h B#P^ Of?* * £X £V < 7 j* - * T 
/*7*-*fitrt ? 0-e&£Jf£\ £r<*£ifr&-£-f> /^^-^fil^l 

[0 0 4 03 

trans= {%M^X^-7 V- U^h^mhW- -U) / 

3 ti, trans= 0/30, 1/30, 2/3 0, •••29/30, 30/30 
[0 0 4 1 3 

&o fixLightAnglefi. TfcTOSft'^ AltgjJS * - * T'£> ^ , 
f ixDiffuseLightRatioii, «l<7>3&£ £I£;£-r;i>/^ ^ - ?X~$> f ixReverseHi 
ghlightti. bft&mi%(D/^4 7 j hwi&mfclr ?-C$>iQ , fixRe 
verseSmoothnessfi, 46 < ft^Mi^WM^Juif 0 -sk&txfc-f 2>;*7 * - 9 1? 
3b «9 . fixMatteRatiofi, < ^ft&ljft^^ti. < ^ v*iii§-t-& 7^£l£^i-£ 
7^-^-??&*K vMatteColorti, < hfl^Mit^^t^ir ^ - 9 X 

vLightColorfi, ^Ofe£f5;e1-&^ ^ - ^ -e<fc& 0 
[0 0 4 2] 

>; - FT Kl'* 3 y-y>->tH'J-K7K^ (x, y 

(x, y) {±, ^TJc^i-xg*jg-cas*$*L*i&f,n4o 

[0 0 4 33 

i-f\ (1-1) 5££ffiv»t\ mfotfib<biiZ&*U&b^Ztzlto<Dm9k* 
V-KTKU^ (x, y) ^7Kl/X (x0, yO) fci"* 0 
[0 0 4 4] 
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23/ 



[mi 9] 



y0 - y - cy 



(1-1) 



[0 0 4 5] 

m^X, (1-2) ^£fflv>T, SMI^IlIii:»5o 
[0 0 4 6] 
[Wt2 0] 



[0 0 4 7] 

CUiKJ: 0, TYVTs (xO, yO) fi, [36 IZT^-f ± ? C7 Kl/X (r, 6 
) Hi?&£*t£o 
[0 0 4 8] 

^v>T, Hift^OverSideOT Fix* ( r , 0) (2, (1-3) ^CJ;ot, El 
7 r^-tJ: 9 K7 Kl^* (R, 0) itz, Mft^UnderSideOT 

KU* (r, 0) tt, (1-4) jSK J; otl 7 H^-f J: n IZT (R, © 

) tc^m^ti^o 
[0 0 4 9] 
[»2 1] 



[0 0 5 0] 




(1-2) 
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[12 2] 



(1-4) 



[0 0 5 1 ] 

( 1 - 3 ) 5£f f i (r) , ( 1 - 4 ) 5£*fl5M& f 2 ( r ) ti 

, -e-ti-rn (i-5) , (i-6) ^-e^^n^o 

[0 0 5 2] 



radius - /w/to^wsx 

[0 0 5 3] 
It2 4] 

Afa* (Osr<t p - rarfius ) 



[0 0 5 4] 

(1-5) , (1-6) ^WMaxli, 7KU^ (X0, Y0) Tf&^-Ci 



[12 3] 



/.(')- 





(1-6) 



rad/ws = fixRadius x rSi £ 
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[0 0 5 5] 

Bffc&*#< btiZ tm 8 lZ7fi-?£ 7 \z%htzisb^ (1-5), (1-6 
) ^K**iWi^$*i*ra&f i (r) , f 2 (r) ii, -eti^tu rOftHtc 
iotfflv^^a^otv^o t r fi. trans= 1 . 0 <D t h M%J) t MM±.fr 

ZRtj-Z (fixCenterX, fixCenterY) = (0. 0, 0. 0) <D t ^ , 
^iVmi%*<klzW.&&*>2>Wi&, t r M\ J^Ttc^-Tct -9 Kfc* (H9#bs 0 
) o %<D t r fi, (1-7) ^Ciott^^-t^t^o 

[0 0 5 6] 
[f&2 53 

/ r = trans x^radius + J(0.5W) 2 + (0.5Hf j (1 -7) 

[0 0 5 73 

(fixCenterX, fixCenterY) = (1. 0, 1. 0 ) OU, 
fc£±KJgijS;j&****£\ t. r W\ J^Tl3^i"J:9 Kfc* (mi0#BB o ) o - 
OilOt r li, (1-8) ^HJ:oT^i6^)i ( h^-e#^o 
[0 0 5 83 
[I&2 63 



t r = trans x Radius + J\V 2 +H Z ) 0 -8) 

[0 0 5 9J 

m^X. m&ZtiX&htitzT Kl/^ (R, ©) £teMSri*<b (1-9) 

fflv^ixii^TKP^ (xo, yo) ^.tmk-f&o 

[0 0 6 03 
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[&2 73 
A'O-iicos© 

70 = /? sine (1_9) 
[0 0 6 1 3 

SfcK, TVV* (X0, Y0) (i, I«?J:fcv^, ifflf&7& ? #> < <b*t& 
&%m*t Lfzm&CDT YV?.XhZ>tztb. (1-10) ^^fflv^r, 
<<b*i&,££ (cx, c y) [Z&m^^tzm^^T (X, Y) £;£#>£o 

[0 0 6 2J 
[»2 83 



A' = XO + cx 

Y=Y0 + cy (1 " 10) 
[0 0 6 33 

iOi^:, ■J-K7Kl/Xyx^l/-^3(i, y-KTKW* (x, y) 
7 1/ - A / s- 7 7 t 2 C|§i $ tl t Iff - ^ W 7 K (X, Y) 

[0 0 6 43 

ti%)& * ZZt &X £ & o 
[0 0 6 53 

te^dizfoCX, J^TOct9 izmt-fZo O^^^TrOi:^. 0=t r / 

radiusT^-So 

[0 0 6 63 
( 1 ) 0^8 ^<j> (DWi'k 
m 1 1 Ki7F"t" J: -9 Kf&(±07&>£v> 0 
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[0 0 6 7] 

( 2 ) <j><d<2 <f> <Dtij& 

m 1 2 u^-r j; ^ c f^ffiffitcfi-^, r S hadow^^ (i-i i ) ^m^r 

[0 0 6 8] 
im 9] 



r ,w»H. = t r~ radius x sin a 

= ? r - radius x sin (2<p - 6) 



(1-11) 



[0 0 6 9] 

(3 ) 2 f < 6 ^ 7T <7)i#£" 
H 1 3 H^i-J: ^ffiffi^<7)i^FK^?§^ r S hadow {i > (1-12) ^ 

[0 0 7 0] 
[$t3 0] 



r shu^ = f r + radius 



/'l-cose . \ # 

sine (1-12) 



tan q> I 

[0 0 7 1] 

( 4 ) n < 6 <7)m& 
m 1 4 tc^-f- J: -? ^WmUft<vrtl)WW^m*> r shadow*^ (1-13) 

[0 0 7 2] 
[&3 1] 

'.tab. - 2 x f, + ra<#«5 f — re I (1-13) 

^ tan tp I 

[0 0 7 3] 
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■TZZtX*, X 0 V7^%tb<tl$1)%:Zm5JLZ*tZ>^ttfX£Z> 0 
[0 0 7 4] 

3 <£>^- K->x7iftj:o^tKW*t-5o 
[0 0 7 5] 

U-K7Kl/^^x^U-^3li, *N1#-*JMI, 
[0 0 7 6] 

l/-^30LUT (Look Up Table) 4 1, 42, 43, 4 4 t ADAMX (0 
ver) 3 ADAMX (Under) 3 2t, ADAMY (Over) 33t, ADA 

MY (Under) 3 4t> ISIE*S5 1 h # s 7Bv^ *t& 0 
[0 0 7 73 

LUT 4 1, 4 2, 4 3 , 4 4 ii, @ff t: r ^ v - ^ t/T L/:^ n 7 *M > 
h -CJB5e £ tt/i 7 Kl/XCio T#BS $^RAM (Random Access Memory) T" 
-r^-C^f). :«f-^li, i^L^^CPU (Central Processing Unit) 
i:ior^^o LUT4 1, 4 2, 4 3, 4 4 tc fi. L&V*C P U 
ioTW^ c o s 0, s i n 0, (1-5) ^c7)P^mf 1 (r) , (1 - 
6) ^iif 2 (r) 7&*fS5£$*l-0>*o 
[0 0 7 83 

ADAMX (Over) 3 1> ADAMX (Under) 3 2, ADAMY (Over) 3 
3, ADAMY (Under) 3 4 J±. A, B, C, D, E, F, G t^olffi^-Zffi 

^xa^o^ z<7>ffi¥frt>\jjztitzm~nLx. (a + b) x (c + d) +e + 

, Xli, m*lzyy( X7FLtz?ux#J > Y Zj%fc-f& Z t&X£ 2> 0 

[0 0 7 9] 

>klz, ±ML£:MJ&<D>) - FT K^i^x^l/-^ 3 K iot, 
X (x, y) H7KU^ (X, Y) ^ft$*t*»fttCO^T»iW*i-*o * 
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^-v! 29/ 



'J-K7K^ (x, y) t±, BtiMatLT (1-1) , (1-2) ^tCTfc 
-tltST W^JIM* K «t o T H^T $ *IT i3 <9 . "J — K T K^yx^U-? 3 (i 
, ttffiliK&SISftfcT Kl'* ( r> 6) frAtlZtlZ>i><7)t-tZ> 0 
[0 0 8 0] 

ADAMX (Over,) 3 1 i±, L U T 4 3 ^ h <Dtt,t)X^> «9 , 7KI/XR-e*5 

Mifcf i (r) lut4 loaj^aMSc o s e tzmwtx, (1- 

9) zmfL, TK^xo^ffin 0 ?f)i:cx^m:it, a- 

1 0) S^Ufi 1 U OverSideOT £Jf fcBf&o 

[0 0 8 1 3 

AD AMY (Over) 3 3 (±> L U T 4 3 O^T^ 0 , TKl/^Rt*-6 
ffi&f i (r) LUT4 2<7)m*T»*^>MiS:s i n 0 t^m^LX, (1 - 
9) £H?tU T KW^YO £fffcBi~&o £ h K c y fcirajf-t* - T\ ( 1 - 
1 0) 5£*HfrU OverSideOT Kl^X Y^#mi-^>o 
[0 0 8 2] 

&8?^&S5 1 11, LUT4 4^<boai^Jt?*)S (1-4) SOR= f 2 (r 
) fc, (1-4) 5JU 0 0 =®X$)2>Ztfrt> > gmm&LX (1-9) ^H^ff 
L> 7 Kl/7, (X 0, Y0) - (R c o s ©, Rsin@) £3c46£ 0 R c o s 
0(1, ADAMX (Under) 3 2C, Rs i n0(i, AD AMY (Under) 3 4C 

[0 0 8 33 

ADAMX (Under) 3 2li, R c o s 0Cc x^jJOft^^tt, (1-1 
0) SrH^fU UnderSideOT Kl/^X^ItHt^ 0 
[0 0 8 43 

AD AMY (Under) 3 4 14, R s i n © IZ c y itjaM-tZ £ t X\ (1-1 
0) £Hfr U UnderSideOT YZMlitfr&o 
[0 0 8 53 

gffi£*i*:0verSide<7)7 (X, Y) <t , UnderSideOT KV^ ( 

X, Y) ttim%&ffimz]$^Xte, OverSide^T (X, Y) Zltit}-fZ> 

1 -9 tc-r* 0 
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[0 0 8 6] 

z<r>x n izmmfmmmw i i±, - kt F^yx * v- ? 3 zmfc-tz 

3i:A*$*i*'J-KrKl/^ (x, y) 7 A/* v7 r 2 KfeM £ tifz 

mm iztb< Mfo&tfm £ ti tzwfe ttxmtjz-itzsL-iizmfrth-rtzitxnT vis 

X (X, Y) C^Jfttiit^lio 
[0 0 8 7] 
2. < 

fgf^* < *t«i*t±, ei 1 6 izTF-tx n \z^ mw±.umi%zmwr-f 2>mm& «t 

«9Tttl^'b5l§fHl3& s $tL* «tdt-*i>< f>nt^#, 7 7 4 

m $ n * wmmft £ mil £ « t v> o f:#»ft- & £ 0 

[0 0 8 8] 

(a) *-<EHR&M£»f®|g{iEl l 7 (b) <d£t\,z%2> 0 ffijfc 

i6<nSb*li, Ell 7 (b) H^i"J:-9JC, «Uft£®rMIIIK;i3V>-Cradis (fix 
RadiusxH^flS$H) "t* R^Mtl. J: -5 tcffift** < *tf\ R 

oi£&ft$K&Lfc&tt, £<aRoRjs:£i6]-c3>&, ^HAS^enB^iajn, 

7t:®ft^0verSidetr^) 0 . *6 < h ftTV>£^®ft5&nJnderside-e£>& 0 L£ 
*6 < , M^*!> < *i36*»±, * < o 7t:fflft<7)^T^[fi]^m^f6] t . RJ1 

[0 0 8 93 

?(i> fixRadius<h. f ixCenterX <h , f ixCenterY <h % trans t ^> ? ab -5> o fixCente 
rXl ixCenter Y (i , i^Ofltt £ S^Cfflv^tL-S/^^-^-e* 



ffitiE#2 004-3007603 



#®1 2 0 0 3 - 1 0 2 3 5 0 ^- v : 31/ 

ftrt ? #< f)^tv>< CI tCiSc fixRadiusfi, M<6<Wi:fe^t, ±$ 

fixRadius = 1 O <h ^<7)^l(i, ®ft <D~M £ H t & Z> 0 
[0 0 9 03 

transfi, HlfE^-^^Mft^^KjM^-^x. £l$H05H[f £^£'^7 * — 9"C 
[0 0 9 1 3 

trans= (wmeimUx? v- i*frh<nm&r7 v- a) / ($a.g-r 

f#LA^<bii{£B^i2J*)#x./;i/^ >; - FT K^Vx^l/-^ 

3 (i, trans = 0/30, 1/30, 2/30, •• - 29/30, 30/30 

[0 0 9 23 

£o fixLightAnglefi, ^OMft^^Alt^Jt £W:5&t&/<9 > - * "C£> 0 , 
f ixDiffuseLightRat iol±, %M<D%i2 Z&fc-tZ/*? X - 9 *) f ixReverseHi 
ghlighUi, ft < btl&mitV^J U hR%pStfc-tZ>s*7 * - 9"C$> 0 > fixRe 
verseSmoothnessti. < <b Wt^MI+OJA^ 5 ' 0 s^rfx^i"^ > - 9 "C 
fixMatteRatioti, < ^^SMIfe^f *l < <b \/»Stjfi1-&7&>£f£5E-f 
vMatteColorfi, i6 < ^ft^ffiff-^-fe^IxjEl"^^ * - 
vLightColorti. yM<»ttWtetZ>>**7 * - * Tr£>& 0 
[0 0 9 33 

'J-K7Kl/^yx^l/-^3C, y-^>vt^4'J-K7 (x, y 

) j&**g5e$*L£^ 7 1/- A/s'-y 77 2frbm&thZtl2>Mi%.-r- 9<DT KWX 
(X, Y) fi, ^T^i-XeSre-CSSft^H^A^tL^o 
[0 0 9 43 

If, (2-1) ^^fflv^r, ®ft# ? #>< h*i2>&*W.&t-f 2>tztb<Dmk* 
?TV\ y-KTKV* (x, y) 2: T (x0, yO) <hf-& 0 
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[0 0 9 5] 



mz 23 



xO = V - cue 



_yO - y - cy 



(2-1) 



[0 0 9 6] 

^v^-C, (2-2) ^£ffl^T, itxiltl^^^iltim^^i-^o 
[0 0 9 7] 
113 3] 



[0 0 9 8] 

-tLt:l *K 7 (xO, yO) (£, 019 tC^I-J: ^CTKl/^ ( r , 

[0 0 9 9] 

M^T, ®ft<7)OverSide<7)T KW* (r, 6) fi, (2-3) Siaot, m 
2 0U^1-i^tC > TKVJ* (R, 0) K^&Zti&o ttz, ®ft<^UnderSide 
( r , e) f±, (2-4) o xm 2 0 K^-r i n TVUX 

(r, ©) n^m^tt^o 

[0 10 0] 
[t3 4] 



[0101] 




(2-2) 
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[ifc3 5] 



e = e 

[0 10 2] 

(2-3) 
, ^rti^ti (2 - 5) , (2 
[0 10 3] 
[»3 6] 



(2-4) 



f 1 (r) , (2-4) S:t«f 2 (r) *i 
6) ^-C^$tL* 0 



/,(') = 



Max (0 <s r < t r - radius) 

t r - radius x [ + arcsin | — — — 
y \ radius 



l. - 



(f r - radius <zr <t r ) (2-5) 

radius x | ji - arcsin f — — — | j (t r <; r) 
\ ^ radius )) 



ra<//ws « fixRadius x Mi^M £ 



[0 10 4] 
[&3 7] 



/*(')- < 



(0 r < f r - radius) 

- radius x arcsin f — — — | (* r - ra Jiw* ^r <t r ) (2-6) 

^ radius ) 



Max 

*, 
r 



<fr*r) 



radius = fixRadius x [li^M^ 



[0 10 5] 

(2-5) , (2-6) S^Maxli, 7KI/X (XO, YO) "CJBSe-CS 
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[0 10 6] 

dl3&&7^ (2-5), (2-6) ^CW^^Wntf i (r) , 
f 2 (r) f±, -etL^tL, r^lCiotfflv^^l^otV^o t r Co 

[0 10 7] 

$cV>T, 'fehtitzT Y\s* (R, 0) iftiK^f) (2-7) 5££fl§v>-Ci3£ 
lll^TKl/^ (X0, Y0) ^tmt&i-Zo 
[0 10 83 
[»3 83 



xo = /?cose 

YO = /? sin 0 (2 " 7) 
[0 10 93 

7KI/X (X0, Y0) (2. fi^H^C^T, !H#^*X <b*i& 
&*m&t Ltzm^fDT FUX'?$>&tzt&, (2-8) 5££fflv>t\ ®f£/^£> < 

htiZ>&* (cx, c y) Cill^^:i^7Kl'^ (X, Y) £;£*!>£o 
[0 1103 
[&3 93 



A' = A'O + cx 

[01113 

Z(DXo^, 'J-K7Kl/^yx^l/-^3ii, U-KTKPX (x, y) 
7 V - A / s- 7 7 7 2 $ lit If|f - ^ W 7 K (X, Y) 
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[0 1 121 

^ & < tL^bm £ USti" -6 ^ <b # ? -C £ & o 
[0 1 13] 

3tcoxmmZ<f>, §Z<DM<OJMMZ r shadow Wi%L<r)tb < tL<7)jg 

radius"C&£ 0 

[0 1 14] 

( 1 ) 0 ^ 0 sS 0 <7)m& 
m 2 l ic^-r «t ? i:^lio^^^ 0 
[0 115] 
( 2 ) <j><6<2 <j> (DWite 
m2 2 IZTF-tX 9 tc, f^lffiCl^, r shadow (i, (2-9) ^^ffl^T* 
4 £ t tf ? -e # & o 
[0 1 16] 
[&4 0] 

r ,i,<ui*w =t r - radius xsin a 

(2-9) 

= - radius xsin (2<p - 0) 

[0 117] 

(3) 2 <j> < 6 tS.n + <f> (DWi'k 
m2 3 ItZTjK-fX 9 Kffi®^fr<^f^¥MK?g-^ r shadow (i, (2-10) S 

[0 118] 
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K4 13 

I tan ip I 

[0 1193 

( 4 ) n + <j> < 6 (DiMitr 
i 2 4 t i ^ OS $ t ^ o t ¥1 CI , r shadow*^ (2- 

i i) »^^:H J t^o 

[0 12 03 
[&4 23 

radius 
2 

[01213 
[0 12 23 

[0 12 33 

3 CAtl^W «; - FT KU* (x, y) 7l/-A^7 77 2i:^?|i/: 

(X, Y) Cfg*i-*»lfc**T#-&o 
[0 12 43 
3. «fO»*S»* 
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^t^o^MK^^o Bi2 5 tzis^Tti. mi^^m^h-Riimzm^) 

<*LS»*fcrat*t^ «fO*tr®ft (OverSide) W^Sft (UnderSide) 
[0 12 53 

i2 6C, iff m^hti, 'J-KTK^'yx^l/-^3i:M$ 

*-*-?£>lK f7 it)V h<D%r 4 fixRotatefi, Mtl*4<7) 

®tfcMZ7F-f<>*7 * - ?~C$> v , f7t^Hi0T^S o fixMatteRatioti, iff 

0-C*^o fixMatteRatio7& ? 0-e^)^ fc„ Hf "9 *i ft£!Htrt ? 7c:£Kjti® Ltl 
x.^tl^j;oTi/^ 0 vMatteColorti, Hf 0 Sri ti tz lift 0^ffi<Dfe£ 1^1" 

[0 12 6] 

trans (±, III$s$-^i•^®^t^^ft!J»^-^•x.^BtPB10^^^'g•^/i/^ 0 ^ ^ - 
[0 12 73 

trans= (M<7>Ha&i7 l^- A^Ojgjt? A) / 

3t±, trans=0/3 0, 1/30, 2/30, • • - 29/30, 30/30 
fci/*dfc**HK$»tJR»K 1 7V-Affi-eiai:ts;i:i:^So 
[0 12 83 

'J-K7Kl/^yx|>U-^3(:, y-^7yt;^i'J-F7Kl/7 (x, y 
) -hmfcZtl&t, 7 U-A^v 7 r 2 frt>mfrttiZtlZ>mi$L7*-?<DT KV7 
(X, Y) (i. J^TKTjrf <£ *> tzLX^mztiififrbti&o 
[0 12 93 

ttlfiE# 2004-3007603 



mm. 2003-102350 



^-v: 38/ 



if, M-FrKP* (x, y) KWBLtz. (X, Y) £3fc#>£|g 

tmSk-thtztb, (3-1) ^^fflv^T, V-KTKV* (x, y) £7 Fix* 
(x 0, y 0) 

[0 13 0] 
[t4 3] 



x0 = x - oc 

yO-j-cy (3_1) 
[0131] 

mv^t, (3-2) ^^fflv^r, mm<}>tznmn^xm.mm^^foo 

[0 13 2] 
[&4 4] 

xl = JcOcos<p + yOsin u> 

(3-2) 

= -xOsin q> + yOcos<p 
[0 13 3] 

7K1/X (x0, yO) tfttztf®mZti&zlt-?:\ 7KkX (xl, yl) 
[0 13 4] 

(3-3) , (3-4) i&zm^x, mm.*tt ] om:A;tzm<nT ( 

XI, Yl) ^tfj&o (3 - 3) ^(i. Over Side^MfiO 7 KW*£tfU 
(3-4) ^{±, Undersides !Ht <7)T KP^^^Ltv^ 0 
[0 13 5] 
[Sfc4 5] 



[0 13 6] 



(3-3) 
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[14 6] 



Xl=f 2 (xl) 
Yl-yl 



(3-4) 



[0 13 7] 

M&f 1 (x 1) , f 2 (x 1) t±, ^tfjitrans^ IDvide Lt» 
[0 13 8] 

027, 2 8C, 0sST<0. 5 Ofafflco <h # <7), OverSide, UnderSide^-e 
tL^(7)ljft(7)«^^MIlI^^-ro T = 1 . 0 TilK&7& s 1 @4ff IJ S£ *U T 
= 0. 5^(i#55-^fi«$-e®ft«^fi:itL^^ ^Uv^ 0 0^T<0 
. 5^)i:i, itf i (xl)li, (3-5) 5$;«>J:dK&»K Itf 2 U 1 
) ti, (3-6) ^wi ? &c&& 0 
[0 13 9] 
[14 7] 

l) o.o =s r< o.5 



Max 



Max 



x'-2W - 
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